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(54) MASTER DISK EXPOSURE DEVICE AND METHOD THEREFOR 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a master disk exposure device 
capable of exposing a minute pit and a narrow groove with high precision 
and provided with a developing function. 

SOLUTION: In this master disk exposure device 100, a master disk 19 
coated with a photoresist film 20 is irradiated convergently with laser 



beams to form a desired pattern. A nozzle 210 fills water between a 
condensing lens 17 and the master disk 19 during the exposure. The 
condensing lens 17 increases in NA and functions as an immersion 
objective. With the nozzle arranged in piping for a water tank and a 
developer tank, and with a valve installed that changes a feeding liquid to 
water or developer, the master disk aligner can also be used as a 
developing device. 
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[53*3*1 ] V* Y U^:U*&?*Lfcatt«f*fa6 

l-i>X Y *mQ<D><*-l'£5dtTZgm7ilt&miCii 
l*X. 

t. 

£55. 10 

[»^H3 ] ±ia«flctntt3^4/c^«3*5, if. 
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?»-Jl^ieiSOI^55t«R. 20 
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1>X. 

±K b - Vkitt Z> tc*X»fctt ? £ IRS £ 0H CC AO 
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[0 00 1 ] 

1 1) 0 0 2 ] so 
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[i5*WIWJ h^*A9*£lB2l7< XPO 

tt5*M8j&ET*c£K«fcr>rRa3n*. bisk? 

S. 7* h u:;at*ttffi*nfc*7XfKS*B1ils* 
^Klt*tX*>*7ThCtiCJ:^xmTV>><*->X- 

xx fi>><r*umwj&&rm&tiXK>*>. 
[0003] ±*oRsa£sa±LT, *u 

fc^9>4*£tt Y*>1 57, K?.6, 475-490* <1985^> «C 
t*. t—1fjt«&A = 4 5 7. 9 8nm, U>*BD8I 
NA = 0. 93<Wfe^* Ffcfft'-C. StS±lC*#9 h 
1MXf*0. 5nm«cu — yjfcfc&OiitfC^-C** 
VH D/A H DXSCb r**^ X *o\,-vh 

[0004l«W6-l 87 6 6 8«&Btt. 

axh-? z&mrhc±#v& *>itr< x t>&s<»n 

CO 00 5) 

fur <t^>n5««<D*eAtcffv\ jtr < x t^vxnffiw 
mtw&mmt. Assfk^fiKsnxt*^ cote 
latkhtcMz. &&na#mictoK>xi>ib? ixom 

4S <NA> tiflmci. U-tf*©«««Sjft«ft 
[0006]$ 1c. Iw&OJ: ^ tea jtfctfJ&fcXII It, 

■en-en, Ksa^Kaa^ftflt«25^«i*rw^«cfT 
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fc>*vu*fcfc*>. mmxzMtrt»zttbic. sea 
fi^^-^4>^r«>o. Sfcicxjo^Ka?** 

[ o o o 7 ] *&mv>Bma. w«t> f oat'MtRtf 

[0008) *ftW©8W>BWtt, 5#&*EO* 

[0009] 6^8W>Btttt, ««t>KD 10 

U-Tjfc*** LTJSJHT* C ± lC«fc 0 7 * 1-1/ :>X h 

5 * & tc#><D*& t * fl i s c <t ± r *mm 
[0010] *«wsojR23ajy$eoa»*a6 

XI 7KJ:0&S±K:i*?E£nfc7* FUi^x FB2 0 

thL/cJ: ^tc«f*2 0 0 * Mta±K0U6r 4 ^Xil 
2 1 O&ftATifOt 5£8WT*ica. CO^X*2 1 
0^^«U6Sn/c«(^2 OOtCJ: 0&34>7 * hu^x 30 
h«2 0^.**l^>Xl 7iOffilfia5t»3n^ CC 
V. «*U>Xl7iC^9iaMO^*2jSIB©e/Ji|Blll 
r«H»KTS2SC < 1 ) (CJMJIISft*. 
[0011] 

[II] 

r = A/NA = A/ <n • s i no) - - < 1 > 
5W. At*ft£l'>Xl 7tCA«T*b-*#4<0« 
£ NAU£*fcb>Xl 7 0KOK. nl«l>XI 

7*6JBW3ft&4«O«^*04 £ £Tfrfc*6C4; 40 

A**nen*"r«> m#u>xi 7tc<fc*ja8iL^*2 

r**S<-r*Kt*±i£ ( 1 > **6NA***<T 
n**<fct'C NAt« < 1 ) <DJr^K:NA = 

^I2 0ig^U>^l 7£«MICjM»2 0 0 (n 
> 1 ) J>*SI&StVCl**©T\ £51 < il = 1 ) 
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«a££S0£*U >X<fc 9 t>NA£***T£C 

?Bft2 0 0(*. NAfcAfc <TZ>UM£* 
fr£f*#*?SU>*. U>X1 7<CHRgO«lLTittj*i 
*>€>R£Oftfi2 0£ft£ls>Xl 7 iOfflte^SRae 
T^tft^tCU. R*U>XI 7<DJ5B>T*tc:iS^S»i*«: 
1**1*, Hr*-tt*fflv>*o>W$U'. 

2 0±#afrr*C£tCfr*<&T\ 7* hUS>Xh*Bft 
[0012] *MOiS»l»eB. s *«C. Slftfc 

o. Rjifc-Janf^D-bx^Bisftric^^tetrtf 
[0013] ±tem»«*as±icfftiST ht^o^wt 

X^^>±ie«^i/c«iflftffiomi6€r^«) IftA i 
^©^StfEff^ttWT't*. *1fel,>XdglSi<J> 

ftsrnta:, ^^^x^atr?fifrmtsfifi«r«*?ff« 

[0014] *£«0JiKS8%&aa. 3 6tc S5tR 
i5:9, KDfitWGJXX^^^-SSaBiT'OTO 

OS^U>X^Strjfe^7 F^r^XmWfe^^ Fior 
[0015] *^<D»2©»ttiC!5^ti:, 7thUi/ 

rfiB«ricitc<i:07* hu^xh*3T20M-*--> 
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[0016] **«OliS5S**fcKfc*«:. i^-** 
[00 17] 

[00 18] tmim*M) 

(Dm l£teff£Sl tC£0M8T&, 0111 &£2S* 
SB 1 0 OOliiBtawSfcmT. ^flOT^fi 1 0 0«, 

mtmo^-vic^msirh^-vifmi . mm 
i 9^>jw* «< * > yavjRa«aH%*n«iB8ir 
&wwt* (AO 3cas7ft^s»)» <ao> sen 

S9. Ti1ftm±^y K2 7. Ifcfi 1 9 *BIkT**-> 
&fil 9±i£**»!iltiT*.''X*2 1 0 

ay tk/5ft«taet«6fifi 220, mi s nfc x# * ► * 

^£»2T**c«^t:-AX:/»J**-3, 2 7-1 
1 A-7S7-13, U >X6 3?cr>» t Ofttt+iP 

[0019] b-^«i^e>a3«^nfcu-^7c«2 

5K#w*n*. » iwesmi*, -**o>u>x6T-fc 
inrcA0SJBS7tcA«br, 2e»t^*£*§o4M 
= ^yuiisofc^xtf&rjauasns. A03C£Be7r 

&M$nfc><*X^i7-8*t*fa«Snfc&. AOS 
|S]©9K:Afi*L>TJ£fil 9<^«0*3-£i3]&S*:*BH 30 

i7-l0Ry5 7-l 1 £«T7fc^? K2 7KAtfT 
7 K2 7 tCt*'f£j*T* M U- U >X 1 5 

#u>xi 7*J«ssn-c4so, *ft*>$>u>x«:j:«) 

U-«IMffll 9<D*ffi<^£{^K*:&S**. ff. 
£ 1 9±Kl** *>A8i1tlcnoX&K&»7 * b UVX 
V2 0&&Tii$t\X\.>i>. -fSs »2CWfe3R5«E03t 
»Sl2tcAHT*. A0£»S7Ottfc0u:E03Cffl 
S 1 2 OQN^ i > *£tfn*££3t»L*C *> J: 

1*. EOX»si2*5i«L,fc#tXM-7 = 7-i3r 40 
A/2^«fii4*2jau^ ieit2 7- 

10. i7-l 1 StSTt^? K2 7 «lirr*. 
[0 02 0] /Xil/2 1 0tt*->9—7**2 \ <0±13 
r&-?JKttl 9<D4Ml^f5K:£ES*VCfcO, &S1 9 
lCfr*^T*2 0 0*i>±ibT*. ^->r-^2 ItC 
JrO&fil 9#@isSn*£*Oi&6*>'C*2 0 0t*JE 
fil 9<^fBKE» w ^ l&S<D7rf hU^^«20t 
li^^Uft^BXT^o fES 1 9 WfJa^Pl^^^nSto^ 
fc*2 0 0t*s£u>xi 7i^<D7i* h u^xi-a 

ffi2 0iOBfl?:7t?ttT^/ca!), *7tl->Xl 7«*au 50 
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>x<tora*tT6. 

[002 1 3 Y21i>>h&m\ 9±07* hL-V j 

x hR2 otcEitt^nfcTctt, < i > avaau 

fc'hStfX*? hSHBJ&UT?* hl^Xhfi2 0*S 

*St5C£r3£T*C±#T'*** K2 7 0«a j 

OS? WtC-X'-C im&r*. 

[0 02 2 ] SIS 1 907 » h UVX hfi2 0OftI*> j 
bfrtiSMcKtl. ft^U>Xl 7^»JU-1^>X1 j 
5*»i&or¥tT*<hfrO. ;7-l 1, ^7-1 
0 3fctl*CU>X22lC^«*C2 | 

4±KSJ£S*i*. tfi«tS2 4<D7 r < X-7U-f2 6tC* 
^n^*7h«26a. 2 6 b*BgT*C£lC* 
R5tU>Xl7^r>T«4XSn*X*? hftJtfc* 

[0023] U-tr**l. A053SB7, EOOTS 
12. ^->7 V -7'JU2 1 «OfMW. BmOac4tti 
3! <03&tfB4#JS> K«fc0-f§LTMSn*. M 

x a oxas 7 swatsij^sra $ n*. ; 
[0024 ] &^#$aai oowfc^* K2 7 j 

<DffS<D»$fl£02&^3*JBl'TBffiT&. B2 . j 

it. m#;U>Xl7**»fcSW*l 8*rtOT3D*TS* j 

K2 7€rT^^c««0*mL, H3tf7^7P | 

K2 7<0^7yRffia€rmT. Vfe, B3Ctt. it^-? F ! 

»iiii^n;c7K2 oooa^«^t5ox*i. 

[0025] 02tCmTJ:9«c^^ F27tt. mjfcu 

>Xl7i, Sf:u>Xl 7«r«S»T*«*U>»^ j 

yi 6a it^? K^-xaS2 8i*ttil. «€u> j 

X**yi 6a«^-X8e2 80J6ffi^BS€3n/c4-* j 

o^^2 9ac;^nK:e«3n/c5fiifiWi 8a, ; 

♦j. ^Ttuvx^y i 6 ati, ffiS?ii?lTat« i 
(04>X, Yaffil) tcwmsti, ft^i^Xi 7(Wfcli 

[0026] 03tC7nT«fc?lC. *ifeP>X*^5ri 6 
a tf *<D±3KC fx y 3 3 titVX »J L — U > X 1 
5fc30$T& , Jl'-- U>X^;U^3 2%iii.&. CC 

txV3K^3 3tt**U>Xl 7tCttr&9U-U 
>X1 507tfi^*ia?:a!ec,T'^-U>Xl 5<D 

[0027] »/U-t'>X^^y32«»1±»« 1 8 b 
^^LT^-Xg52 80^B^2 9i«l*3nXW 

»;u-u>x*^*3 2±K:tt. ^wxa-r^ar 

1 4 0*<6ttT^*t'>3 4 e^BSSn 
^A-3 4 f , *XiS53 5lK 3-^36 C. 36dt4 
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u>Xl 5j^-xS2 8KttGirfctt*fi8i (SniT 

|fi«ie2 4«!>7 r <*7H2 6tcj:*X#? »> 
fc2 6 a . 2 6 bQttfH£*tcS-*,>-CW8DS58 8*51 
GTtft>n*. cntc^o. £*U>X1 7Q**B£tf. 

xi 7o«B£&fii 9*iffi£oaaFB«t. mxi^^xi 

7 01fc£f&«KltGT, -etc, ftum-tt+mtttca 

£3 ft*. 

[0 02 8] 7t*l*<D~^<0Ml/T*a& 

t>*>. u>Xl 7<*>ii5fi*Bl 7at*. **tc£*ft*« 
a«* BffcffiK**^ » ,fc 5 tcr * rc«>tce>5S<£>B m 

KaoocKiati. 4*tcifi«ft&t**. stfu^xw* 
*tt«u>x£a*J:^KttiT*c£kT-**. 
u>xi 7<otl«tt, wcm«niu>#, C. S i 
C. S i j N. . ZrO. . Taa 0* . ZnS. T i 

[0029] @4 fcffll'T. 0 1 «Cmi/fc*/Tft 

flLS#&«B2 2oo*eaQma*»PT*. 

tefcte£fi2 2 0U:, TA^va^&WiRR 

tf***neftffflrr**>*8 2. *4i**t\ho 

84*>fc./X*2 i otc*^Rfc«*#<6T*fi2S8 
0. 8 0a. 8 0D2M«»W8 8«^6*«SnTl* 

^/iRtfL^^asri^x^2 i ousee8 0ictt 
tun. e<»«w»&afi*B*>* 8 2cMM p *b* 

8 0 a £**>*8 4 tc8ttT*fiK8 0 btcfl&T 

aRtf8 6b#£€i*nT*50, *©»BH**Wftt8 8 
*C*D*WPSft*. KS8 0<?«*tCrtafcfi3>hO- 

?ef$coifc£^«W8 8^ai;'cttiwsn^. 

>*8 2±**>*8 4K«*fteft»R*>*9 2*> 

< t-5T-tne>©^>^8 2. 8 4^6W«ay^E 

ffSOa, 80btc«i!5Sft*. »#>^9 2Wfc 

wsmsstctottaisftTi'*. a*, wb»8 8 

[0 030] B^mbfei:*****^***** 2 
2O<0tMT*WTiCl*«T*. KfiS^Stiisc»-ca 
##lTfc>n*!R. W»B8 8t«*>*8 4flW>«8'< 
JU7-8 6 I) €rW*l/T** > 2 8 4 *<3**Ke 8 0 K 

OfcMSDbT. BB8 0«»n**«fi*»^« 



5) ttKWlO-2 553 19 

^©**/**2 1 0*6tta5St?£. CMC**. 
S<*t& fc£U>X 1 7 £&&*n<D7 * YlsVZY 
2 0£Offl^*T i XB«?ft, **U>X1 7*a«u 

>xiuraifeT*. s&ff3tfci2S**»£? * 
h isvxtjft2 o±tcrtcu/ca^^xiu^6o*tc 
joaoassn^fcituc. s^ormwc^&a^ttflt 

<DteT«:ttJtT*C±fc"CS*. Uto. sX>12 1 0*> 

\ 2 o £<on^*ic*T5t»sn*sai#* 

bs&bo7» hu^xh2o±ora<^ft<*ftfcwis 
*£tt*t*frc*£^tCT*©#2*U>. RflLtX'O* 
ofi6n^ss?*&A:iO«:^XiU2 i oo&atfrrM:* 

[0 03 1 3 &32 00»5&W7T*£, WW»8 8 
t«ISK;U78 6 bfcBBtrr* JftfW^>? 
8 2«K0Sifi><*^8 6 a £WttT*C £tC<* oX^X 

Bfta>ho-JU/<*:r9 0ttM»*8 8<Z>IWT 

2 1 0rt>&idtai51**u CSOT, Si£bfcRfl2 0© 

[0032] B4(Cml,fcf(B220'Ct*, 
±£«ie'<rt. :786 a. b«Wtfe**C£iC,J:->rH 

30 [0033] 5 6tc, @ 1 trmU/c*^-? F27. 
B2 4&tf* r «X7 r t"f2 6tt, Sfc •iftfltttttTOfc 
fttfiSflLttcJtfBfcSnfc t> Y &vmoM+&2 

COcfc^tCl^SS^fi^w«3tT^>Ci(Cj:0 V&O 

[0034] (JH2|UfcWID'*»««:UE^IRflBi««B 
032^«*H5*Bv>-ttMBT*. H5tt. B3IC 
^L/c^S^^SWfc^ ^ r 2 7 C05Cfl5««:^rMOD 
40 B5tC5iO/c*^9 KBtt. «.3t^>Xl 7 

^X«T^mifeW>X**^l 6 b^wi5^B3«:mO 
>X*JP^ 1 6 a tSfc&Utttt. ^ttW 1 

^s&fiR^i6a«:^^"c«^-^flh9 ^ rt o r * ohwb 

«:^fl5T*o BSKtt, *jfcU->X**5M 6 b 
<Dma€r9^D«<T^ca!)tC, -/X*2 1 0*»*?ttffi 

[0 03 5] a*U>X^^^ 1 6btt, <ec>4 , ^tcm 
50 ^>X1 7%2»0, ^^yES!ttnWiciai^^tc« 



11-Mar-03 15 



http://www6jpdljpo.go.jpAjconten...4^ 



9 

^>xi 7<rao42S <#»> i6f. i6*#* 

OftlSl 6 f<DWD« <£AJWD> £1**7 t -f'<4 0 

a^tssn, fiwwtisi 6eroeaD» (*as«D> «c 

OfcttJ254 1 MJW&OtfVXa-rf**-* 1 4 0**1 
au*5w U 2 6 K«fc*tt!SI$*K2^l*-Cl7-> r 

^fctt c<o«»«rub>xiiSttms4 i<m6<^ 

[ 0 0 3 6 ] t ><4 0iPf>8i&$titc1fat£m 
<£tt> 1 6 f £»->T££U>Xl 7tcA*fLfcfiL 

<fctt> 1 6g%»oTb>X£SfcWS4 1K>J*T 
^>X&B*!i5S4 1 1*. *a5»4 1 a t4 1 b<c 

5«*©*iC^U>XttBlfeaSS4 1 <0<*ta5«4 I a £ 

4 i &<D*»£fiffiT*<fc5KS*t3tvci,'&. twj 

fc. C0>£*fctfiSS4 la£4 1 b 

1 0^6^«ttttJSn-CfilS*®^ * t \s*s* H2 0 
±t^ftttl/"C^4ie«:, ft#l/>XI 7<P«ffll 
7 c em<»7 * K h 2 0 iCPWK^a&iEaKIS 

ccaunis. ihmm i a±4 i b**>ajr< 

T#-f X3-f*3ST****-* 1 4 0*5g**L£*U 
>X l 7 1 9 iiDRBFS^^iEae^jE^niJ: 

^kt*, Atri'owtfcfttii'r'Xi 7±7* 

H,^XhRfi2 0iC!)ffflK:|E»S^/c^, 
^y<-4 0WIBfc**? * ► US'* V*m2 OTKM 

isstcti, :?* hu^xh£J^o«K7Ji^50fa« 

[0037] B5(CatO*:£aSS£itff(*. U>XtiB 
*HiS4 l****OT«£U>Xl 7i^i<OB5IS 

★<0ffi£^XS!>^^J: *JS*U>X^*y 1 6 b<t>±T 

1 7 ijsaii<Diaiis*jaiE«i8tcjR*r&c i^-c* 

[ 0 0 3 8 ] OL *«l*Wfcf«: <fc 0 IttW * fc 
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ft* U > X 4 OWBtiC* 1 5E« 3 1* * C £ J*TT'8 •) 

x**>*<*fcf*<^a5^ct-' xjuor** *3cst& c 

10 [0 03 9] ±t2mtottV&S X)l*mi.>X*1:8M± 

n*X. ^X^6ttJl3T**0£4:ff»l/, ab*v«, 

1&C >X*jU $rcDfi}n«:«i»Ti C 4W« 
yX^B<*«r«50-C, ±B9^^Q«B« 

[ 0 0 4 0 ] 5 tc. ±i£SLSS^Sa. Ht^ r K»€r 

>X^yf U >X^JU y<0C5 MlftjbT^C i 
[0 04 1 ] *M)4>KSa££BC*. a>#«^hf r -# 
30 X^. CD-ROM, ^^jut^^x^aon*. 

[004 2] 

[*9W)«W *«WOW5S*«Btt t t&bWsXt 

m& ^oratcfirt €r/ra? « z c i <t r u > x 
40 Jtatr? K ffi&K. o. 2«m«T©t:9 i-^Rjjas 

I 0 0 4 3 ] **9!©JMS5*ftBtt. 
46*f 2£ WT * /c»5jt»07 a -fe X (CI«flOT ? nt 

&&£± tc*±mr h tcWD ; x & t & ^ x tca«<$* 
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[0044) *JWG>fcSH*£S«. S 
;ca^CD<«tfiK«:«^CiK:J:^. Bass*****,* 

10 0 4 5) *wfl<oKsa**»c«E^w:, u-if* 
y yom l *ttW*T^6 &fc«»0T*>*. 

[03] BlKmUfc*fcWKf«^5*^©^ 
[04 ] *tm<0* 1 **nf^tfl^ 
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[05] 2 0£ to«<Cffc 5 &fi5^B« 

[06] *&W©IJ?J9S5fc£SO*fc* U>X^«au> 

7 Aogcae 
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